In this paper the resonant tunneling through the double barrier structure with the parabolic quantum well is studied theoretically. The transmission coefficient for such a structure as a function of applied voltage and the current-voltage characteristics are calculated and compared with those for the double barrier structure with the rectangular quantum well. The conclusion is that the resonant tunneling through parabolic double barrier structure can be used as a method of determination of the conduction band offset of the barrier and the well materials.
and of the confluent hypergeometric functions in the parabolic well [6, 7] :
Here me and E denote, respectively, the effective mass and the energy of tunneling electron.
The expression for the transmission coefficient, TG, is a more complicated function of tunneling electron energy, structure parameters and an applied electric field than that for DBS with the rectangular well. However, the characteristic features of the transmission coefficient are the same as for DBS with the rectangular well. The example is shown in Fig. 2 where lnTG is plotted as a function of tunneling electron energy for unpolarized GaAs-AlGaAs structure. The sharp maxima of transmission coefficient correspond to resonant tunneling through the equidistant energy levels in the parabolic well. In a wide range of the barrier heights and parabolic well widths the energy distance between adjacent maxima is equal to that calculated in the infinite barrier approximation To illustrate how the oscillation character of the global transmission coefficient influences the current-voltage characteristics of the considered structure we have calculated the tunneling current for several sets of the structure parameters using the well-known expression [8] Here, V denotes the potential drop over the whole structure and ΕF is the Fermi energy in the emitter.
Generally, the tunneling current has a resonant character, i.e., it increases suddenly whenever a successive level in the parabolic well, pulled down by applied electric field; crosses the Fermi level ΕF in the emitter, and next decreases when the level passes by the bottom of the emitter conduction band. However, the pronounced current peak with a large peak-to-valley ratio can be observed only for the parabolic structures with very thin barriers and a relatively narrow well. The reason is that the value of the resonant current in maximum depends on the barrier width, and the effective barrier width for parabolic DBS is, especially for the first two levels in the quantum well, considerably larger than that at the top of the barrier. The example of calculated j(V) characteristic for the GaΑs-0.4Ga0.6As structure with a barrier consisting of 10 ML and the parabolic well consisting of 40 ML is plotted in Fig. 3a . The characteristic for the Al0.4Ga0.6As DBS with the rectangular well (b = w = 20 ML) is also shown for comparison. The peak-to-valley ratios for both characteristics are comparable, although the barrier widths differ by the factor of two.
The j(V) characteristics for DBS with wide parabolic wells display several equally spaced maxima for the voltages equal to 17 1, Vi, and so on. The number of peaks depends mainly on the width of the parabolic well . For high voltages one may expect departures from this simple rule because of a large deformation of the structure by high electric field. The ΔΕ depends on the conduction band offset V0 between the barrier and the well materials. Thus, this significant structure parameter can be easily determined from the current-voltage characteristic for the parabolic DBS. An example of the calculated j(V) characteristic with two resonant maxima is shown in Fig. 3b . In this case the parabolic well consists of 60 ML, the other structure parameters are as in Fig. 3a . The energy levels in the well are separated by 107 meV, whereas the calculated difference of potential drops at the current maxima is equal to 210 mV.
The results of our simple model calculations agree well with the experimental data for the AlAs-GaAs parabolic double barrier structures [2, 3] .
Summarizing, the resonant tunneling through parabolic double barrier structures can be used as a method of determination of conduction band offset. It would be useful for novel quantum well structures like CdMgTe-CdTe [9] , for which the band parameters of barrier material are not well known. In order to observe several sharply outlined resonant transitions the barriers in DBS should be as thin as possible ( 10 ML) and the well should be relatively wide (80-100 ML).
